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INFORMATION RECORDING AND REPRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to an information recording and 

reproducing apparatus having an analog reproducing function of reproducing 
analog video and audio information recorded on an analog recording medium 
such as a magnetic tape medium and a function of recording digital video and 
audio information onto a digital recording medium such as a digital versatile 
10 disk (DVD). In particular, the present invention relates to an information 
recording and reproducing apparatus configured so as to record reproduced 
information onto a digital recording medium (perform so-called dubbing 
processing), while reproducing video and audio information from an analog 
recording medium. 

15 

2. Description of the Related Art 

Conventionally, in order to record video and audio information such 
as a movie, magnetic tapes (video tapes) for recording video and audio 
information in an analog fashion, DVDs for recording video and audio 

20 information in a digital fashion, and the like are used. Digital recording 
media such as a DVD are spreading widely along with the recent 
development of a compression encoding technique. Examples of an 
apparatus for recording and reproducing information by driving a magnetic 
tape include a video cassette player (VCP), and the like. Examples of an 

25 apparatus for recording and reproducing information by driving an optical 
disk include a DVD recorder, and the like. 

Recently, a composite apparatus in which the above-mentioned VCP 
and DVD recorder are integrated has been proposed. Such a composite 
apparatus is capable of dubbing information recorded on a magnetic tape onto 

30 a DVD. Furthermore, market needs for transferring video recording 
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information recorded on a video tape to a DVD so as to utilize a storage space 
effectively also have increased. 

As the above-mentioned type of a conventional composite apparatus, 
for example, a video and audio recording and reproducing apparatus is known, 
5 which is described in, for example, JP3092141U (Patent Document l), 
JP2000-76736A (Patent Document 2), JP6l(l986)-230693A (Patent 
Document 3), and JP6l(l986)-230694A (Patent Document 4). 

In the conventional video and audio recording and reproducing 
apparatus disclosed in Patent Document 1, whether or not a free space is 

10 available in a DVD is confirmed before the contents of a magnetic tape are 
dubbed onto the DVD. In the case where no free space is available, a 
warning is given to output a message saying that a free space should be 
obtained. After a free space is obtained, the magnetic tape is rewound and 
information is reproduced from the magnetic tape at a high speed, whereby 

15 tape information including information on the position where a recording 

mode is switched, a non-signal region, the kind of the magnetic tape, and the 
presence/absence of a copy guard mark is detected and stored in a memory. 
Thereafter, the magnetic tape is rewound again, and the bit rate during 
dubbing is adjusted in accordance with the tape information stored in the 

20 memory so that the video and audio information recorded on the magnetic 
tape is accommodated in one DVD as much as possible, whereby the video 
and audio information in a region excluding the non-recorded region of the 
magnetic tape is dubbed onto the DVD. 

However, in the above-mentioned conventional video and audio 

25 recording and reproducing apparatus, for example, when all the information 
recorded on one video tape is desired to be dubbed onto the DVD, the video 
tape is rewound to the leading edge, information is reproduced from the video 
tape at a high speed to the trailing edge, and after the video tape is rewound 
to the leading edge again, a dubbing operation is started. Thus, a period 

30 from a time when an operator provides a dubbing instruction to a time when 
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dubbing actually is started is long, which is inconvenient for use. 

Furthermore, in the above-mentioned conventional video and audio 
recording and reproducing apparatus, tape information is not obtained until 
after the free space of the DVD is obtained, and it is not checked whether or 
5 not the video and audio information, which is desired to be dubbed in the free 
space of the DVD, is accommodated in the free space of the DVD. Therefore, 
for example, when the contents of one video tape are dubbed onto one DVD, 
the free space of the DVD may be used up before dubbing is completed. 

10 SUMMARY OF THE INVENTION 

Therefore, with the foregoing in mind, it is an object of the present 
invention to provide an information recording and reproducing apparatus 
capable of dubbing analog video and audio information onto a digital 
recording medium such as a DVD in a shortest possible time, by using a 

15 control signal recorded on an analog recording medium such as a video tape 
together with the analog video and audio information. 

According to the present invention, the term "dubbing" refers to the 
processing of variously editing a reproduced signal from a first recording 
medium and recording the signal onto a second recording medium, as well as 

20 the processing of reproducing video and audio information from a first 

recording medium storing it and copying the reproduced signal to a second 
recording medium as it is. The above-mentioned editing includes variously 
processing the reproduced signal from the first recording medium, adding 
other information, cutting an unnecessary portion from the reproduced signal 

25 of the first recording medium, and the like. 

In order to achieve the above-mentioned object, an information 
recording and reproducing apparatus of the present invention having a 
reproducing part for reproducing a video and audio signal from an analog 
recording medium, and a recording part for recording the video and audio 

30 signal onto a digital recording medium, includes- a control signal detecting 
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part for detecting a control signal recorded on the analog recording medium 
together with the video and audio signal; and a control part for controlling 
operations of the reproducing part, the recording part, and the control signal 
detecting part. When a dubbing instruction is input, the control part 
5 instructs the recording part to start a dubbing operation of recording the 
video and audio signal reproduced by the reproducing part onto the digital 
recording medium, and during the dubbing operation, when the control signal 
detecting part detects a non-recorded region where the control signal is not 
recorded on the analog recording medium, the control part instructs the 
10 recording part to temporarily stop recording onto the digital recording 
medium. 

The control signal refers to a signal recorded on an analog recording 
medium together with a video and audio signal. More specifically, at a 
portion where the video and audio signal is not recorded on the analog 

15 recording medium, a control signal is not recorded, either. For example, in 
the case of a magnetic tape medium, the control signal can be detected by a 
control head during reproduction, or fast-forwarding or rewinding. 

In the above-mentioned configuration, after commencement of a 
dubbing operation, in the case where the control signal detecting part detects 

20 a non-recorded region where a control signal is not recorded on the analog 
recording medium, the control part instructs the recording part to 
temporarily stop recording onto the digital recording medium. Because of 
this, only a video and audio signal recorded on the analog recording medium 
can be recorded onto the digital recording medium. Furthermore, unlike the 

25 conventional example, it is not necessary to perform high-speed reproduction 
from the leading edge to the trailing edge of the analog recording medium 
before commencement of dubbing processing, in order to obtain tape 
information containing information on a non-signal region. Therefore, 
dubbing from the analog recording medium to the digital recording medium 

30 can be completed in a shorter period of time. 
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These and other advantages of the present invention will become 
apparent to those skilled in the art upon reading and understanding the 
following detailed description with reference to the accompanying figures. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a configuration of a dubbing 
apparatus in an embodiment of the present invention. 

FIG. 2 is a schematic view showing the state of data dubbed from a 
video tape onto a DVD in the embodiment of the present invention. 
10 FIGS. 3Ato 3D are flow charts each showing a dubbing operation 

from a video tape to a DVD in the embodiment of the present invention. 

FIG. 4 is a flow chart showing an operation of determination 
processing of a bit rate in the embodiment of the present invention. 

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An information recording and reproducing apparatus of the present 
invention having a reproducing part for reproducing a video and audio signal 
from an analog recording medium, and a recording part for recording the 
video and audio signal onto a digital recording medium, includes • a control 

20 signal detecting part for detecting a control signal recorded on the analog 
recording medium together with the video and audio signal; and a control 
part for controlling operations of the reproducing part, the recording part, 
and the control signal detecting part. When a dubbing instruction is input, 
the control part instructs the recording part to start a dubbing operation of 

25 recording the video and audio signal reproduced by the reproducing part onto 
the digital recording medium, and during the dubbing operation, when the 
control signal detecting part detects a non-recorded region where the control 
signal is not recorded on the analog recording medium, the control part 
instructs the recording part to temporarily stop recording onto the digital 

30 recording medium. 
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In the information recording and reproducing apparatus according to 
the above-mentioned configuration, it is preferable that, during the dubbing 
operation, when the control signal detecting part detects the control signal 
again on the analog recording medium after the recording part temporarily 
5 stops recording onto the digital recording medium, the control part instructs 
the recording part to resume recording onto the digital recording medium. 

According to the above-mentioned configuration, the non-recorded 
region on the analog recording medium can be deleted, and only the video and 
audio signal can be recorded onto the digital recording medium. 

10 It is preferable that the information recording and reproducing 

apparatus according to the above-mentioned configuration further includes a 
free space obtaining part for obtaining a free space of the digital recording 
medium, wherein, when a dubbing instruction is input, the control part 
calculates a recording time of a video and audio signal of the analog recording 

15 medium, based on a control signal detected by the control signal detecting 
part from the analog recording medium, determines a bit rate during 
recording of the video and audio signal by the recording part so that all the 
video and audio signal corresponding to the calculated time is recorded in the 
free space of the digital recording medium obtained by the free space 

20 obtaining part, and starts the dubbing operation in accordance with the bit 
rate. 

According to the above-mentioned configuration, all the video and 
audio signal recorded on the analog recording medium can be recorded in the 
free space of the digital recording medium. 

25 It is preferable that the information recording and reproducing 

apparatus according to the above-mentioned configuration, using a 
tape -shaped medium as the analog recording medium, includes a control 
head for reading a control signal from the tape-shaped medium, wherein, 
when a dubbing instruction is input, the control part first-forwards the 

30 tape-shaped medium to a trailing edge, and thereafter, while the tape-shaped 
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medium is rewound to a leading edge, the control head obtains a control 
signal recorded on the tape-shaped medium. 

Conventionally, it takes time to determine a bit rate during dubbing, 
since it is necessary to perform high-speed reproduction before 
5 commencement of dubbing. However, according to the above-mentioned 
configuration, a control signal can be obtained by the control head while the 
tape-shaped medium is rewound from the trailing edge to the leading edge. 
This makes it unnecessary to perform high-speed reproduction before 
commencement of dubbing as in the conventional example, so that the 

10 dubbing processing from the analog recording medium to the digital 
recording medium can be completed in a short period of time. 

It is preferable that the information recording and reproducing 
apparatus according to the above-mentioned configuration further includes a 
storage part for storing a recording time of a video and audio signal recorded 

15 on the analog recording medium, calculated based on the control signal, 
wherein the control part instructs the reproducing part and the recording 
part to complete the dubbing operation, when the trailing edge of the analog 
recording medium is detected during the dubbing operation, and after 
completion of the dubbing operation, when a dubbing instruction is input 

20 again without taking the analog recording medium out of the information 
recording and reproducing apparatus, the control part rewinds the 
tape-shaped medium to the leading edge, determines a bit rate during 
recording of the video and audio signal by the recording part, using the 
recording time stored in the storage part, and starts the dubbing operation in 

25 accordance with the bit rate. 

According to the above-mentioned configuration, in the case where 
dubbing processing is performed continuously from one analog recording 
medium to a plurality of digital recording media, a bit rate is determined 
using a recording time stored in the storage part during the second and 

30 subsequent dubbing processings. This makes it unnecessary to perform 
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fast-forwarding and rewinding for obtaining a control signal, and the second 
and subsequent dubbing processings can be completed in a shorter period of 
time. 

It is preferable that the information recording and reproducing 
5 apparatus according to the above-mentioned configuration further includes a 
user interface, wherein, in a case where a recordable time when information 
is recorded at a lowest bit rate in the free space of the digital recording 
medium is shorter than a recording time of the video and audio signal 
recorded on the analog recording medium, the control part performs at least 
10 one of a warning display to the user interface and a suspension of the 
dubbing operation. 

According to the above-mentioned configuration, when the recordable 
time when information is recorded at a lowest bit rate in the free space of the 
digital recording medium is shorter than the recording time of the video and 
15 audio signal recorded on the analog recording medium, dubbing can be 
prevented from being performed erroneously, whereby the reliability of 
dubbing can be enhanced. 

Hereinafter, the present invention will be described specifically by 
way of illustrative embodiments with reference to the drawings. 

20 

Embodiment 1 

FIG. 1 is a block diagram showing a configuration of a dubbing 
apparatus (video and audio recording and reproducing apparatus) according 
to Embodiment 1 of the present invention. 
25 In FIG. 1, reference numeral 1 denotes a magnetic tape medium that 

is a first recording medium with respect to which analog video and audio 
information can be recorded and reproduced. This magnetic tape medium 
corresponds to a so-called video tape. 

Reference numeral 3 denotes a magnetic tape medium driving and 
30 reproducing part for reproducing analog video and audio information 
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recorded on the magnetic tape medium 1, and fast-forwarding and rewinding 
the magnetic tape medium 1. The magnetic tape medium driving and 
reproducing part 3 includes a capstan and a roller for controlling the travel of 
the magnetic tape medium 1, a rotation drum provided with a head for 
5 recording and reproducing a video and audio signal, a control head for 

recording a control signal onto the magnetic tape medium 1 and reproducing 
the recorded control signal, a signal processing circuit for performing various 
signal processings of a reproduced video and audio signal (none of these 
elements are shown). 

10 Reference numeral 2 denotes a digital recording medium that is a 

second recording medium with respect to which digital video and audio 
information can be recorded and reproduced. The present embodiment will 
be described with the second recording medium being a disk-shaped 
recording medium, which is detachably provided on an apparatus and on 

15 which a signal is recorded digitally, such as a DVD. However, the second 
recording medium may be a recording medium that is fixed to an apparatus, 
such as a hard disk. 

Reference numeral 5 denotes a digital recording medium access part 
for recording and reading a signal with respect to the digital recording 

20 medium 2. The digital recording medium access part 5 includes a spindle 
motor for rotating the digital recording medium 2, a laser diode and an 
optical pick-up for recording and reproducing a signal, and the like (none of 
these elements are shown). 

Reference 4 denotes an analog-digital converter for converting analog 

25 video and audio information reproduced by the magnetic tape medium 

driving and reproducing part 3 into digital video and audio information, and 
outputting the converted information to the digital recording medium access 
part 5. 

Reference numeral 14 denotes a user interface. The user interface 
30 14 includes an input/output device such as a remote controller, a body key, a 
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display, and the like, and a user input/output interface implemented by a 
graphical user interface (GUI) on a display. The input interface includes any 
means through which a user can perform inputs or operations, in addition to 
the above-mentioned emote controller, body key, and GUI screen. 
5 Furthermore, the output interface also includes any means through which 
notification or display to a user is performed, in addition to the 
above-mentioned display and GUI screen. 

Reference numeral 12 denotes a storage part for storing information. 
Reference 11 denotes a reproduction control signal detecting part for 

10 detecting reproduction control signals recorded on the magnetic tape medium 
1 from a signal reproduced by the magnetic tape medium driving and 
reproducing part 3. 

Reference numeral 10 denotes a magnetic tape medium driving part 
for instructing the magnetic tape medium driving and reproducing part 3 to 

15 fast-forward and rewind the magnetic tape medium 1. More specifically, in 
the case where the magnetic tape medium driving and reproducing part 3 is a 
VTR, the magnetic tape medium driving part 10 drives a capstan and a reel. 

Reference numeral 9 denotes a leading/trailing edge detecting part for 
detecting the positions of a leading edge and a trailing edge of the magnetic 

20 tape medium 1 from the signal reproduced by the magnetic tape medium 
driving and reproducing part 3. 

Reference numeral 8 denotes a magnetic tape medium reproducing 
part for instructing the magnetic tape medium driving and reproducing part 
3 to reproduce information from the magnetic tape medium 1. 

25 Reference numeral 7 denotes a digital recording part for controlling 

the analog-digital converter 4 and the digital recording medium access part 5 
to record the video and audio information converted to the digital information 
by the analog-digital converter 4 onto the digital recording medium 2. The 
digital recording part 7 adjusts the bit rate at which the analog-digital 

30 converter 4 converts the analog video and audio information from the 
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magnetic tape medium driving and reproducing part 3 into digital video and 
audio information, in accordance with the instruction from the control part 
15. 

Reference numeral 6 denotes a digital recording medium free space 
5 obtaining part for instructing the digital recording medium access part 5 to 
read a free space of the digital recording medium 2. 

Reference numeral 13 denotes a warning generating part for allowing 
the user interface 14 to give a warning in the case where a recordable time 
when information is recorded in a free space of the digital recording medium 
10 2 at a lowest bit rate is shorter than a recording time of the magnetic tape 
medium 1. The warning generating part 13, for example, allows the user 
interface 14 to display a warning to a user saying that dubbing should be 
stopped in the above-mentioned case. 

Reference numeral 15 denotes a control part for controlling the 
15 operation of the entire dubbing apparatus of the present embodiment. For 
example, upon receiving an instruction for performing dubbing through the 
user interface 14, the control part 15 controls the magnetic tape medium 
driving part 10, the leading/trailing edge detecting part 9, a reproduction 
control signal detecting part 11, the storage part 12, the digital recording 
20 medium free space obtaining part 6, the digital recording part 7, the magnetic 
tape medium reproducing part 8, and the warning generating part 13, 
thereby performing a dubbing operation. 

The dubbing apparatus of the present embodiment configured as 
described above can dub, for example, all the recorded parts of analog video 
25 and audio information recorded on one magnetic tape medium such as a video 
tape onto one digital recording medium such as a DVD in a shorter period of 
time with a user's simple operation. 

Furthermore, the dubbing apparatus of the present embodiment is 
configured so as not to perform dubbing erroneously, in the case where the 
30 recordable time when information is recorded in a free space of a digital 
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recording medium such as a DVD at a lowest bit rate is shorter than a time of 
video and audio information recorded on a magnetic tape medium such as a 
VHS. 

Furthermore, the dubbing apparatus of the present embodiment can 
5 complete dubbing in a shorter period of time, when analog video and audio 
recording information recorded on a magnetic tape medium such as a video 
tape is dubbed continuously onto a plurality of digital recording media such 
as DVDs. 

Hereinafter, the dubbing operation from a video tape to a DVD in the 

10 dubbing apparatus according to the present embodiment configured as 
described above will be described with reference to FIGS. 1 and 2. 

In FIG. 2, Ml is a video tape medium to be a dubbing origin. Tl 
denotes a tape total reproducing time, which is a time required for 
reproducing information from the video tape medium Ml from the leading 

15 edge to the trailing edge. PGl denotes the first program recorded on the 
video tape medium Ml. PG2 denotes the second program recorded on the 
video tape medium Ml. PG3 denotes the third program recorded on the 
video tape medium Ml. Bl denotes a non-recorded portion between the 
program PGl and the program PG2. B2 denotes a non-recorded portion 

20 between the program PG2 and the program PG3. More specifically, the 

video tape medium Ml includes portions where the programs PGl, PG2, and 
PG3 are recorded, and the non-recorded portions Bl and B2. T2 shown in 
FIG. 2 denotes a time (total recording time) required for continuously 
reproducing the programs TGI, TG2, and TG3. M2 shows a state before 

25 dubbing of a DVD medium. RA denotes an entire storage region (DVD 
entire region) of the DVD medium M2. Rl denotes an already recorded 
region where video and audio information has already been recorded in the 
DVD medium before dubbing M2. R2 denotes a free space where 
information is not recorded in the DVD medium before dubbing M2. M3 

30 denotes a DVD medium after dubbing with the bit rate adjusted so that the 
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programs PGl, PG2, and PG3 are accommodated in the free space R2. 

When an instruction for performing dubbing is input from a user 
through the user interface 14, the control part 15 fast -forwards the magnetic 
tape medium 1 to the trailing edge by using the magnetic tape medium 
5 driving part 10 and the leading/trailing edge detecting part 9, and thereafter, 
obtains the number of reproduction control signals recorded on the magnetic 
tape medium 1 by using the reproduction control signal detecting part 11 
while rewinding the magnetic tape medium 1 to the leading edge. The 
control part 15 calculates the total recording time T2 based on the number of 

10 the obtained reproduction control signals, and records the calculation results 
in the storage part 12. 

The reproduction control signal refers to a signal to be recorded onto 
the magnetic tape medium 1 simultaneously when analog video and audio 
information is recorded thereon. In the portions where the analog video and 

15 audio information is not recorded (e.g., the non-recorded portions Bl and B2 
shown in FIG. 2), no reproduction control signals are present. For example, 
in the case where analog video and audio information of NTSC is recorded 
onto a magnetic tape medium of VHS, rectangular signals of 30 pulses per 
second are recorded as reproduction control signals, together with the analog 

20 video and audio information. The reproduction control signals can be read 
by the control head when the magnetic tape medium 1 is being played back, 
or fast-forwarded or rewound. As described above, the reproduction control 
signals are recorded at an equal interval in portions where analog video and 
audio information is recorded. Therefore, assuming that the interval of the 

25 reproduction control signals is t, and the number of the reproduction control 
signals read while the magnetic tape medium 1 is rewound from the trailing 
edge to the leading edge is n, the total recording time T2 of analog video and 
audio information recorded on the magnetic tape medium 1 is obtained 
approximately by t x (n-l). 

30 The control part 15 uses the digital recording medium free space 
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obtaining part 6 to obtain the free space R2 of the digital recording medium 2, 
and determines the bit rate during recording with respect to the digital 
recording medium 2 so that the video and audio information corresponding to 
the total recording time T2 stored in the storage part 12 is accommodated in 
5 the free space R2. The control part 15 instructs the digital recording part 7 
and the magnetic tape medium reproducing part 8 to perform recording with 
respect to the digital recording medium 2 and reproduction with respect to 
the magnetic tape medium 1 simultaneously at the determined bit rate, 
whereby dubbing is started. More specifically, while the analog video and 

10 audio information is reproduced from the magnetic tape medium 1 by the 

magnetic tape medium reproducing part 8, the reproduced analog video and 
audio information is converted to digital video and audio information at the 
bit rate determined as described above, using the analog-digital converter 4, 
in accordance with the instruction of the digital recording part 7, and 

15 recorded onto the digital recording medium 2 using the digital recording 
medium access part 5. 

During dubbing, when the reproduction control signal detecting part 
11 detects that there is no reproduction control signal in the information that 
is being reproduced from the magnetic tape medium 1, the control part 15 

20 instructs the digital recording part 7 to temporarily stop recording with 
respect to the digital recording medium 2. Thereafter, when the 
reproduction control signal is detected again, the control part 15 instructs the 
digital recording part 7 to resume recording with respect to the digital 
recording medium 2. Because of this, for example, after the program PGl is 

25 recorded onto the digital recording medium 2, the recording with respect to 

the digital recording medium 2 is temporarily stopped during reproduction of 
information from the non-recorded portion Bl, and when the reproduction of 
the program PG2 is started, the recording with respect to the digital 
recording medium 2 is resumed. 

30 According to the above-mentioned processing, in the DVD medium 
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after dubbing M3, dubbing is performed with the bit rate adjusted so that the 
programs PG1, PG2, and PG3 are accommodated in the free space R2, and 
the non-recorded portions Bl and B2 between the programs are cut. 

Furthermore, the control part 15 is capable of allowing the user 
5 interface 14 to give a warning so as to stop dubbing, in the case where the 
recordable time when information is recorded in the free space R2 of the 
digital recording medium 2 at a lowest bit rate is shorter than the total 
recording time T2 of the magnetic tape medium 1. This function can prevent 
dubbing from being performed erroneously, in the case where the digital 

10 recording medium 2 does not have a free space sufficient for recording all the 
video and audio information of the magnetic tape medium 1 even if 
information is recorded at a lowest bit rate. 

Furthermore, the control part 15 instructs the magnetic tape medium 
reproducing part 8 and the digital recording part 7 to complete dubbing, 

15 when the leading/trailing edge detecting part 11 detects a trailing edge 
during dubbing. 

The user sometimes may desire to dub the analog video and audio 
information recorded on one magnetic tape medium 1 onto a plurality of 
digital recording media 2. In such a case, when one dubbing is completed, 

20 the user generally replaces only the digital recording medium 2 with a new 
medium without taking out the magnetic tape medium 1, and inputs an 
instruction for performing dubbing through the user interface 14. In this 
case, the control part 15 uses the magnetic tape medium driving part 10 and 
the leading/trailing edge detecting part 9 to rewind the magnetic tape 

25 medium 1 to the leading edge. When the rewinding is completed, the control 
part 15 uses the digital recording medium free space obtaining part 6 to 
obtain the free space R2 of the newly mounted digital recording medium 2. 
Then, the control part 15 uses the free space R2 thus obtained and the total 
recording time T2 stored in the recording part 12 during the first dubbing to 

30 determine the bit rate during recording with respect to the digital recording 
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medium 2, and starts dubbing in accordance with the determined bit rate. 
More specifically, in the case where dubbing is performed from the identical 
magnetic tape medium 1 to a plurality of digital recording media 2, the 
fast-forwarding and rewinding for obtaining the total recording time T2 of the 
5 magnetic tape medium 1 are omitted during the second and subsequent 
dubbing, and the value stored in the recording part 12 during the first 
dubbing is used as the total recording time T2. Thus, in the case where 
dubbing is performed from the identical magnetic tape medium 1 to a 
plurality of digital recording media 2 continuously, the fast-forwarding and 

10 rewinding for obtaining the total recording time T2 are omitted during the 
second and subsequent dubbing, whereby dubbing can be completed in a 
shorter period of time. 

Next, a process of dubbing from the magnetic tape medium 1 to the 
digital recording medium 2 in the dubbing apparatus according to the present 

15 embodiment will be described with reference to a flow chart shown in FIGS. 
3A to 3D. It is assumed that th6 magnetic tape medium in the present 
embodiment is a video tape, and the digital recording medium therein is a 
DVD. 

SA denotes automatic dubbing processing performed when an 
20 instruction for performing dubbing is input. SB denotes reproduction 

control signal detection processing performed when a reproduction control 
signal is detected while a tape is traveling. 

In the reproduction control signal detection processing SB, when a 
video tape is inserted, and a reproduction control signal is detected during 
25 rewinding in an initial dubbing operation, the processing in S21 is performed 
next. Otherwise, the reproduction control signal detection processing SB is 
completed (S20). 

In S21, 1 is added to the value stored in a reproduction control buffer, 
whereby the reproduction control signal detection processing SB is completed. 
30 The reproduction control buffer stores the number of detected reproduction 
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control signals and is provided in the storage part 12. 

In the automatic dubbing processing SA, first, during an initial 
dubbing operation after insertion of a video tape, the process proceeds to SI, 
and the video tape is fast-forwarded. Otherwise, the process proceeds to S5 
5 (SO). 

After the video tape is fast-forwarded in Si, the process is placed in a 
standby state until a trailing edge is detected (S2). When the trailing edge is 
detected, the travel of the video tape is stopped (S3). The reproduction 
control buffer is initialized to 0 (S4). 

10 Next, the video tape is rewound (S5), and the process is placed in a 

standby state until a leading edge of the video tape is detected (S6). During 
the rewinding, every time a reproduction control signal is detected, the 
reproduction control signal detection processing SB is performed. When the 
leading edge of the video tape is detected, the travel of the video tape is 

15 stopped (S7). The total recording time of the video tape is calculated from 
the value stored in the reproduction control buffer added by the reproduction 
control signal detection processing SB during the rewinding, and the 
calculated value is stored in the video tape total recording time buffer (S8). 
The video tape total recording time buffer also is provided in the storage part 

20 12. At this time, in the case of the second and subsequent dubbing 

operations with the video tape remaining inserted, the reproduction control 
buffer and the value of the video tape total recording time buffer, used in the 
previous dubbing, are reused. 

Next, the free space of the DVD is obtained (S9). In the case where 

25 the recordable time when information is recorded in the free space at a lowest 
bit rate is shorter than the time represented by the value of the video tape 
total recording time buffer, it is determined that dubbing is impossible, and 
the process proceeds to S18. Otherwise, it is determined that dubbing is 
possible, and the process proceeds to Sll (S10). 

30 In the case where it is determined that dubbing is impossible in S10, 
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a warning is displayed (S18), and the automatic dubbing processing SAis 
completed. 

Furthermore, in the case where it is determined that dubbing is 
possible in S10, the bit rate during recording with respect to the digital 
5 recording medium 2 is calculated so that the video and audio information 
corresponding to the time represented by the value of the video tape total 
recording time buffer is accommodated in the free space of the DVD, and the 
calculated value is stored in a bit rate buffer (Sll). The bit rate buffer also 
is provided in the storage part 12. Next, reproduction of data from the video 
10 tape and recording of the reproduced data onto a DVD at a bit rate in 

accordance with the value of the bit rate buffer are started (S12), and the 
process is placed in a standby state until the video tape reaches the trailing 
edge (S13). 

During this time, while there is a reproduction control signal in a 
15 section of the video tape from which data is being reproduced, the processing 

in S16 is performed. Otherwise, the processing in S15 is performed (S14). 
In S16 (in the case where there is a reproduction control signal), 

recording processing of a DVD is performed. In S15 (in the case where there 

is no reproduction control signal), DVD recording is stopped temporarily. 
20 When the trailing edge of the video tape is detected in S13, the video 

tape is stopped, and the DVD is stopped (S17), whereby the automatic 

dubbing processing SA is completed. 

Hereinafter, the adjustment processing of a bit rate in Sll will be 

described with reference to FIG. 4. 
25 The control part 15 first calculates a recording time (A) of a video tape 

based on the number of control signals detected by the reproduction control 

signal detection processing SB (Sill). Herein, it is assumed that A = 3600 

seconds. 

Next, the control part 15 converts the DVD free space obtained in S9 
30 into seconds (C) by which information can be recorded in an SP mode (S112). 
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The SP mode refers to a recording mode at a bit rate at which contents of 
about 2 hours are just accommodated on one side of a DVD. The DVD free 
space (B) obtained in S9 generally is obtained from the number of vacant 
sectors, considering a VBR margin. Herein, for example, it is assumed that 
5 C = 1800 seconds. 

Next, the control part 15 calculates a rate (D) and a bit rate (E) in an 
FR mode (S113). The FR mode refers to a flexible recording mode, in which 
information is recorded as a possible highest bit rate in accordance with a 
free space. The rate D is obtained by dividing the seconds C calculated from 

10 the free space by the recording time A. Next, the control part 15 obtains a 
bit rate E in the FR mode by multiplying the obtained rate D by a bit rate 
(SPb) in the SP mode. In the above example, D = C/A = 1800/3600 = 0.5, and 
E = D x SPb = 0.5 x SPb. Thus, in this case, information is recorded onto a 
DVD at a bit rate that is a half of the bit rate in the SP mode. 

15 After S113, it may be checked whether or not the bit rate E in the FR 

mode obtained in S 11 3 falls within a range of a bit rate from the XP mode to 
the EP mode. In the case of a DVD, there are four-stage modes (XP mode, 
SP mode, LP mode, and EP mode) from the XP mode to the EP mode. The 
XP mode refers to a mode in which information is recorded at such a bit rate 

20 that contents of about 1 hour are accommodated on one side of a DVD. The 
LP mode refers to a mode in which information is recoded at such a bit rate 
that contents of about 4 hours are accommodated on one side of a DVD. The 
EP mode refers to a mode in which information is recorded at such a bit rate 
that contents of about 6 hours are accommodated on one side of a DVD. 

25 More specifically, the bit rate in the XP mode is highest, and the bit rate in 
the EP mode is lowest. Thus, in the case where the bit rate E obtained in 
S113 is larger than that in the XP mode, information may be recorded onto a 
DVD at a bit rate in the XP mode. In the case where the bit rate E obtained 
in S113 is smaller than that in the EP mode, information may be recorded 

30 onto a DVD at a bit rate in the EP mode. 
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As described above, in the dubbing apparatus according to the 
present embodiment, all the recorded parts of analog video and audio 
information recorded on one magnetic tape medium such as a video tape can 
be dubbed onto one digital recording medium such as a DVD in a shorter 
period of time with a user's simple operation. Furthermore, dubbing is not 
performed erroneously with respect to the free space of the digital recording 
medium such as a DVD, when the recordable time when information is 
recorded at a lowest bit rate is shorter than the time of video and audio 
information recorded on a magnetic tape medium such as a VHS. 
Furthermore, when the analog video and audio recording information 
recorded on a magnetic tape medium such as a video tape is dubbed onto a 
plurality of digital recording media such as a DVD, dubbing can be performed 
in a shorter period of time. 

In the above description, the case where the analog recording medium 
is a video tape, and the digital recording medium is a DVD has been 
described mainly. However, the analog recording medium is not limited to a 
video tape, and the digital recording medium is not limited to a DVD. 

The present invention is useful as an information recording and 
reproducing apparatus for dubbing video and audio information recorded on 
an analog recording medium onto a digital recording medium in a short 
period of time. 

The invention may be embodied in other forms without departing 
from the spirit or essential characteristics thereof. The embodiments 
disclosed in this application are to be considered in all respects as illustrative 
and not limiting. The scope of the invention is indicated by the appended 
claims rather than by the foregoing description, and all changes which come 
within the meaning and range of equivalency of the claims are intended to be 
embraced therein. 



